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Study on Cable Force Measurement Based on Smart GFRP-OFBG Bars
Deng Nianchun'?, Cen Xiaopeng’, Sun Limin’, Long Yue'
(1. Liuzhou OVM Machinery Co. Ltd, Liuzhou 545005, China;
2. College of Bridge Engineering, Tongji University, Shanghai 200092, China ;
3. Civil and Architectural Engineering Department, Guangxi University of Technology, Liuzhou 545006, China)

Abstract; Combining the strength properties of Glass Fiber Reinforced Polymer ( GFRP) with the sensing
properties of Optical Fiber Brag Grating (OFBG) , a new kind of smart GFRP-OFBG composite bars have been
developed. The stress and temperature sensing properties of GFRP-OFBG bars are studied. The result shows that
GFRP-OFBG bars are perfect sensors and the maximum tensile strain is up to 12 000 p.e. The maximum range of
wavelength shift for OFBG is up to 14 nm. The smart strand is made by GFRP-OFBG bar replacing the middle
wire of normal strand. The sensing property test and stress relaxation test are carried out. The experimental re-
sults show that smart GFRP-OFBG strand has a good linear sensor performance and a low relaxation rate. OFBG
gensor built in GFRP bar can monitor the whole load process. The maximum monitoring strain of OFBG is up to
11 568.2 e and the maximum range of wavelength shift for OFBG is up to 15. 966 nm. The smart parallel wire
cables and strand cables can be obtained by adding smart GFRP-OFBG bars or smart strands. The load sensing
property is investigated. The experimental results show that the ultimate sensor range of GFRP-OFBG bars is up
to 70% ultimate lengths of stay cable. Engineering application of smart cables shows that the load effect of stay
cable can be obtained easily by GFRP-OFBG bar sensor.

Key words: cable force measurement; Optical Fiber Bragg grating ( OFBG); GFRP-OFBG bar; steel
strand ; parallel wire cable ;parallel strand cable



